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1. Introduction 
Groundnut is a popular cash crop in Nigeria especially in 
the Northern part. It contains essential elements like as Nitrogen, 
potassium, Magnesium, zinc, iron and calcium as well as 23.4% 
protein, 1.3% fats and 56.8% carbohydrates [1]. The crop was 
introduced into African continent in 16th century by the Portuguese 
traders from Brazil. It is use as food, groundnut oils while leaves are 
excellent delicacies for live stocks such as cattle, goats, horses, and 
sheep. The crop has been the chief source of income to Nigeria in the 
16th century before the discovering of petroleum. Since then, the 
production especially in pod has decreased drastically due to pests, 
disease and noxious weed, such as Alectra vogelii, as well pests and 
diseases coupled with hash climatic conditions in Northern Nigeria 
due to global warming [2]. A vast percentage of groundnuts is used 
for the production of peanut in Nigeria and sold in Nigeria local 
markets. 
         Gamma radiation has been reported to bestow on crops 
both beneficial and deleterious effect. One of such deleterious effect 
is cytogenetic aberrations and delayed metabolic processes in crops. 
But gamma rays had been used to boost high yield production in 
some crops such as rice, millet, sorghum, e.t.c [3]. 
          This was study was conducted to determine the effects of 
gamma radiation induced mutations in various groundnut varieties 
in Nigeria with regards to the cytogenetic and morphological 
characteristics of the crop during field trials. 
 
2. Materials and Methods 
2.1 Collection of groundnut varieties and treatment 
Five varieties off groundnut RMP12, RRB, EX-Dakar, 
MDR8-19 and UGA7 were obtained from the Institute of Agricultural 
Research, Ahmadu Bello University (ABU), Samaru Campus, Zaria. 
Groundnut seeds were treated with gamma radiation at 15 Krad, 25 
Krad, 30 Krad, and 35 Krad at Veterinary Research Institute Vom, Jos, 
Plateau State, Nigeria. 
2.2 Soil sampling and planting 
Loamy soil from the botanical garden of ABU, Zaria, 
Nigeria was collected to fill 75 perforated pots in groups of three per 
treatment arranged in rows. The seeds were sown three per pot at 
2.5 cm depth. Fertilizer application was at 6 week after planting 
(6WAP) while irrigation and weeding were done at controlled rate. 
2.3 Data collection 
Collection of data was based  on percentage and 
germination rate after 10-15 days of sowing, height of seedling and 
length of roots 15 DAS (days after sowing), seedling survival, days of 
first flowering as well as mutation of chlorophyll. 
2.4 Cytogenetic studies 
Flower buds were collected from the plants in the 40 WOF 
(weeks of flowering). Buds were excised at various time of the days, 
and removed. Anthers and buds were fixed in ratio 6:3:1; 95% (v/v) 
absolute ethanol, chloroform and glacial acetic acid (Carryon's 
solution). After 24 hours anthers were transferred to 70% ethanol 
and kept in refrigerator for further use. Root tips were also collected 
after planting of 4 to 6 seeds each in plastic trays containing 
moistened vermiculite and treated as above. Anther or root tips was 
hydrolysed with 0.1 NHCl at 60oC using water bath for 15 min, rinsed 
3 times in distilled water. The anther was then placed on clean slide 
and stained with 2 drops of acetorcein, squashed and observed using 
a compound microscope (Olympus model)[4]. 
 
2.5 Statistical analysis  
All data were analysed by ANOVA. Significance difference 
was compared using t-test. Mean separation was done by LSD using 
SPSS software. 
 
3. Results 
The result showed an inverse of the dosage increase in 
most of the varieties.  
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Table 1:   Effects of radiation dosage on groundnut germination 
and height 
Radiation dose 
(Krad) 
Average height 
 ±SE 
Rate of germination 
(%) 
15 
20 
25 
30 
35 
14.70 ± 0.80* 
11.50 ± 0.52 
13.90 ± 0.72 
10.60 ± 0.51 
10.10 ± 0.48* 
55 
44 
31 
28 
15 
* Significance difference at p ≤0.05 (ANOVA);  
Result are means ± SE of triplicate readings 
 
Table 2: Rate of germination as induced by gamma radia tion 
Groundnut varieties Radiation doses during sowing (Krad) 
15 20 25 30 35 
Ex-Dakar 44 33 44 33 33 
UGA7 44 33 33 44 22 
MDR8-19                           89* 56 11 11 11 
RMP12 22 22 11 - - 
RRB 89* 78* 55 44 11 
* Statistically significance at p ≤ 0.05 (ANOVA). 
 
Figure 1: Average effect of radiation on seedling survival, 
germination rate, and pod formation at various doses after 30 
days of planting. 
 
 
 
 
 
              
a.                                                                                                      b. 
               
c.                                                                                                    d. 
           
e.                                                                                                     f. 
Figure 2: a;  Late meiotic prophase , b; Early metaphase of meiosis showing distorted chromosomes, C; Anaphase I of meiosis, D; 
Telophase II of meiosis, e; Telophase I with modified chromatin, f; anaphase II ;spindle fibres modified.           indicates cell divisions, 
(Magnification: 100x.) 
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4. Discussion 
Though Ex-Dakar was treated earlier at 15 Krad, yet 
germination was greatest in RRB and MDR8-19 varieties (table 1, 
fig.1). It is possible that these two varieties received stimulus from 
radiation which affect the physiological and other biological 
processes the assist in germination [5]. High dosage of gamma rays 
prevented 100% germination in some of the varieties due to 
sustained injuries in the seeds. It is also shown that the rate of 
germination is inversely proportional to the intensity or strength of 
radiation as a result of induced injuries [6]. Seedling survival rate 
was dose dependent (table 1, fig.1) in RRB and MDR8-19 varieties. 
This might be due the presence of salient cellular structure within the 
xylem vessel of the crops which permit non-lethal uptake as well as 
absorption of mineral from the soil by the roots of the crops. Again, 
the apoplast path way, must have shown close vessels thereby 
resisting any mechanical injuries from gamma radiation as the doses 
increase. Thus, these varieties of the crop may have resisted the 
deleterious effects of gamma radiation through the apoplast pathway. 
Achlorosis was observed in some stages of seedlings that were 
gamma irradiated. This is because high radiation doses induced 
chromosomal mutations than lower doses [7-8]. In this study, it was 
not clear if the chromosomal aberrations confer only negative effects 
on those varieties with poor survival rate as well as other vegetative 
processes or positive effects on them in that pod formation, 
germination rate, length of petiole and root formation were not 
adversely affected by gamma radiation doses. 
           For example, cytogenetic studies revealed that meiotic 
prophase and early metaphase stages showed a distorted 
chromosomal arrangement; a result which was different from normal 
chromosome of an untreated groundnut variety (figures 2a-f). The 
centromeres of meiotic metaphase were seen as a spherical dot 
instead of the normal round shape, the spindle fibres of most stages 
of meiosis observed were either not joined fully or duplicated in most 
of resistant varieties of groundnut (RRB, MDR8-19, UGA7). It is 
possible that these varieties undergone structural modifications 
during cell division so as to tolerate gamma radiations[9]. There were 
delayed flowering and maturity time in irradiated groundnut except 
in Ex-Dakar and RMP12 varieties. But these delayed processes 
confers no disadvantages in the life cycles of the crops[10-14]   (table 
1,2, fig.1). 
        The study showed that gamma radiation is effective in 
inducing mutations in groundnut varieties for better yields, improved 
quality, increased disease resistance and physiological stress 
tolerance as well as high nutritional value of crops for human 
consumptions. 
 
5. Conclusions 
Our study showed that although, gamma radiation treated 
crops may have shown slight deleterious effects, yet the beneficial 
effects were enormous in that it promote early maturity of crops, 
better yields, diseased free crops, high quality pod formation and 
structural modification in crops so as to survive harsh climatic 
conditions in their environments. However, the use of gamma 
radiation as a pre-treatment tool for seed crops production should be 
done in dose guided manner to minimize  injury levels in crops. 
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